INTRODUCTION
The emerging sharing economy is an extremely interesting phenomenon in the context of major cities, impacting them on several dimensions, ranging from social to economic, from cultural to environmental. "The sharing economy is an emerging economic-technological phenomenon that is fueled by developments in information and communications technology (ICT), growing consumer awareness, proliferation of collaborative web communities as well as social commerce/sharing" (Botsman & Rogers, 2010) , (Kaplan & Haenlein, 2010) , (Wang & Zhang, 2012) , (Hamari et al., 2015) . The concept of sharing economy is very simple: it allows to rent out anything that is under-utilized or not used at all. The contact between supplier and customer is established through an online platform. Sharing economy platforms, in the last few years, have become very popular and changed our consumption patterns (Quattrone et al., 2016) . On the one side, suppliers can short-term rent their goods (or services); on the other side, consumers can rent goods or services at a lower cost than a traditional provider (Zervas and Proserpio, 2014) . Airbnb, a peer-to-peer accommodation website, is one of the most successful sharing economy platforms. Airbnb is a platform where people can offer for short term, discover and book houses all over the world, from a pc or smartphones and tablets. The company was founded in 2008 and by now (May 2017) it lists over 3 million properties in over 191 countries, over 65.000 cities, accommodating 150 millions of guests. Spaces rented on Airbnb vary from a couch in someone's living room to an entire island (Wortham, 2011) , but generally there are few typologies of accommodation: private or shared room and entire houses. The host may live in the property at the time of the rental or not. Airbnb claims that 57% of listings are entire apartments or homes, 41% are private rooms and 2% are shared rooms (Guttentag, 2015) . Airbnb has been adopted on a massive scale worldwide and also in Italy: in 2015 the country had the third largest number of Airbnb listings in the world, with 83.000 hosts and 3.6 millions of visits per year, according to data published by Airbnb Italia. A press event in Rome (2016) saw the participation of the Italian minister of Culture who spoke with great enthusiasm of the affordances of the platform and the great benefits that it supposedly brings to urban economy.
Nevertheless, in typical Italian fashion, there has been very little debate over the long term consequences of a relatively new phenomenon, especially one associated with novelty, enterpreneurialism and "new" technologies, and the only intervention that the government has deemed necessary has been that of imposing a tax on homes rented through the platform. However 1 Cite as: Picascia, S., Romano, A. and Teobaldi, M. (2017) Airbnb's fast rise has generated around the world, with accusations of driving up rents, depleting the residential housing market and, as is the case in Barcelona, turning entire neighbourhoods into 24h party zones, to the bewilderment of residents. Currently, in Florence and Venice just like in Barcelona, the risk to turn the historic centres into "cathedrals of consumption" where what had been grown naturally is replaced with a superficial and tourist-oriented veneer (Thani and Heenan, 2016) -is a very present one. The consequence of this process might be, at best, the loss of authenticity of such places (Zukin, 2009) . In this context, the present contribution provides a more in-depth insight on the mechanics of Airbnb in Italy, focusing on two dimensions of the phenomenon, related to (1) the spatial distribution of STRs; (2) the economic impact of Airbnb on city centres and residential rents. After a brief recollection of the academic production on Airbnb (section 2), we describe our data and method of analysis (section 3); in Section 4 we present the spatial patterns of Airbnb supply and demand across 13 towns and cities in Italy, focusing on three archetypical patterns; we then hypothesize on the possible drivers of the Airbnb offer and suggest a possible way to assess whether Airbnb supply could be driven by an economic advantage of STR over long term letting (Section 5). In Section 6 we discuss the way the benefits of the sharing economy are… shared. Finally, we conclude by presenting a possible alternative way of regulating Airbnb.
RELATED WORK
While the topic of the sharing economy in general is widely analysed, the phenomenon of Airbnb in particular, despite having arisen interest in recent times, hasn't been investigating so much. It has been noted that legal issues are the most examined, for example Quattrone et al. (2016) focus on the regulation of Airbnb. They notice that the platform is either completely allowed or totally banned by municipalities, underlining the lack of regulations in any case. The authors suggest possible innovative policies that the city of London could implement, based on a stringent analysis of spatial and economic patterns of accommodation supply and demand. Similar focus is provided by Lee (2016) who employs legal and statistical analysis to explore how short term rental affects the price and the supply of housing rental in Los Angeles, and how municipalities and policy makers could regulate the phenomenon. Furthermore Guttentag (2016) examines the rise of Airbnb through the lens of disruptive innovation theory and investigates, again, certain regulatory issues related to Airbnb, considering the current tax flow and possible interventions. He also analyses the potential of Airbnb to disrupt the residential accommodation sector, and the impacts -both positive and negative -that Airbnb may have on cities. McNamara (2015) examined the same topic: she first analyses the development of the community marketplace and the perception of Airbnb within society, afterwards she concentrates on regulatory issues that Airbnb arises, how proponents and critics react to them, and advances some proposals to regulate the platform. A different outlook is provided by Edelman et al. (2014) . They examine a diverse aspect of Airbnb, racial discrimination among landlords. The authors confronted a large dataset of pictures of all New York City hosts on Airbnb with the corresponding prices and user feedback. They found out that non-black hosts are able to charge about 12% more than black ones for comparable properties, highlighting the existence of a form of racial discrimination in online marketplaces.
The airification of cities In the context of hospitality Zervas et al. (2015) focused on Airbnb as a touristic phenomenon. They analysed the ratings of over 600.000 properties listed on Airbnb worldwide and compared them with the ratings of about half a million hotels listed on Tripadvisor. Ikkala et al. (2015) explore Airbnb presenting a qualitative study of hospitality. They consider the motivation of hosts to monetize network hospitality. They found out that hosts are motivated to monetize network hospitality both for economic advantage and social interaction. The authors discuss the implications of their findings on the fields of social network analysis and sharing economy. Another study on hospitality (Zervas et al., 2014) These works do an excellent job in defining diverse critical aspects of the phenomenon of Airbnb, some of them do also concentrate on the spatial distribution of the phenomenon and the economic impact of Airbnb. There have been no systematic investigations of the impact of Airbnb in Italy, we believe data from this platform can be extremely useful to explore dynamics related to the changes of Italian city centres.
METHODOLOGY AND DATA SOURCES
The data employed in this investigation were obtained scraping the Airbnb website at two different points in time in 2016 and 2017. We implemented a crawler 3 and collected all the listings existing on the website in the second weeks of February 2016 and February 2017 relative to 13 Italian cities (Bari, Bologna, Catania, Firenze, Genova, Matera, Milano, Napoli, Roma, Siena, Torino, Venezia, Verona). Specifically, for each property listed in the considered cities, we collected the data resumed in the table below. ) and an average stay of three nights (following the approach of insideAirbnb.com). For entries listing an entire apartment/house we also estimated the size in square meters of the property offered according to the mapping in Table 2 . To the purpose of comparing the STR market with the regular long term rental market we obtained official data on average rental prices from the Italian Revenues Agency (Agenzia delle Entrate). The dataset made available to us includes the average monthly price paid per square metre in each "OMI Area" of the Country. OMI Areas are defined as areas with homogeneous market conditions, with larger cities generally being subdivided in at least 50 OMIs. OMI Data allow us to compare revenues generated via STR with the revenues that the same property would generate if offered on the long-term market. We discuss our results in Section 5. Finally, data from the 2011 Census (ISTAT, 2011) were employed to account for resident population changes and number of individual dwellings existing in each census area of the cities considered (housing stock). In the following we try to analyse the dynamics of supply and demand of Airbnb accommodation. We consider the number of reviews that a property has received as the most immediate indicator of the demand for that property. Similarly, we group listings and the corresponding reviews geographically, to assess the areas in cities that are high and low in demand. 4 https://www.quora.com/What-percent-of-Airbnb-hosts-leave-reviews-for-their-guests/answer/Brian-Chesky  The absolute majority of Airbnb listings consists of entire homes/apartments, over private and shared rooms. This is true for all the cities considered, regardless of size and number of listings (Table 1) .
 This trend seems to be reinforcing over the years, as more entire properties have been listed in 2016 than 2015: the proportion of entire homes over the total number of listings increases in all cities (Table 2 ).
 Within historical cores ( Table 2 ) the trend is even more pronounced: the proportion of entire homes over the total number of listings is higher in the centres than elsewhere in all the cities considered. This proportion increased further between 2015 and 2016.
 The proportion of entire places listed in historical cores vs. the total number of entire places is decreasing in many cities. This signals that the Airbnb habit is spreading to areas of towns and cities other than historic centres (last two columns of Table 2 ).
 The proportion of the housing stock devoted to STR in historic centres is increasing and, in some places, has reached levels unseen in the world: 18% in Florence, 25% in Matera, 8% in the vast historical core of Rome (Table   3 ).
In most cities considered, the supply of Airbnb accommodation is concentrated in or around the historical cores. This is understandable, as most attractions in Italian cities are of historical and artistic nature, and tend to be concentrated in the centre. However, the scale of STR concentration in historic centres is, to the best of our knowledge, unmatched in the world. This particularly high number is very significant, especially in relation to a multi-decade old phenomenon that researchers have pointed out -the touristization and social desertification of Italian historical centres. Population has been lost, and city residents increasingly tend to perceive these areas with a certain detachment, as no longer belonging to their daily experience of the city (Rossi, 2003) . This is a phenomenon that pre-dates Airbnb by far, but the availability of Airbnb data allows us to effectively visualize part of the dynamics at play. The three larger cities frequently recurring in the touristization discourse -Florence, Venice, Rome -all have a proportion of their centres' housing stock on Airbnb above 8%. This figure could be considered a sort of canary value for the disneyfication (Dennett and Song, 2016) of the centre. Cities approaching it should seriously reflect on whether touristization and disneyfication are desirable conditions for their historical centre.
However, the data show that not everywhere Airbnb accommodation is predominant towards the historical cores. On the contrary, the distribution of the Airbnb offer and demand is fairly variable among cities. Figures below show the distribution of offer and demand in Florence, Rome and Milan, exemplifying three recurring patterns.
5 http://www.latimes.com/business/realestate/la-fi-airbnb-housing-market-20150311-story.html
The airification of cities Florence epitomizes the typical art city with an enormous concentration of the offer of STRs within the medieval walls of the historic centre, where 63.5% of the total listings are located (2016). As mentioned, 18% of entire housing stock of the city centre of Florence is listed on Airbnb (as entire homes) and the proportion has been increasing steadily over the last years.
On the demand side, however, the figure shows that the listings outside of the historical centre are also capable of attracting a certain demand, likely thanks to the reduced prices, which we discuss further. In Florence ( An interesting trend that our data show is that, in the last couple of years, the phenomenon of renting out entire homes on Airbnb is extending far beyond historical centres. Between 2015 and 2016 the number of homes on offer outside of historical cores has increased faster than that within historical cores. In most cities this increase in offer seems to have met some demand: we plotted the variations in offer and demand between 2015 and 2016 within and without historical centres ( Figure   4 ). While in cities like Rome and Naples the centre keeps being more attractive, producing a higher number of new reviews for every home added, there are places, like Siena, where an increase in the offer of accommodation outside of the central core generates an increase in demand disproportionally higher.
DRIVERS OF AIRBNB SUPPLY
Critics of Airbnb often point out that the readily available opportunity of offering a property on the the STR market, often tax-free, has the extremely unpleasant side effect of depriving the long term rental market. A hotelization effect seems to be at play in several cities across the world (Lee, 2016) . We asked ourselves whether our data would support such claim for the cities in our study.
What are, in other words, the drivers of Airbnb provision? We obviously looked into tourism, but we also asked ourselves whether landlords offering their property on Airbnb and not on the long term rental market may be driven by economic considerations.
TOURISM
The offer of Airbnb accommodation across the studied cities correlates almost perfectly ( r=0.95 , Figure 5 ) with tourist presence in the same cities. Tourist flows seems to be the best single predictor of the volume of Airbnb offering across cities.
The airification of cities . Apart from the somewhat obvious relationship with tourist flows, we were interested in exploring whether the dynamics of the Airbnb offering could be explained in terms of the economic advantage that STR may enjoy over regular long term rental contracts. This is a crucial point, since the risk of tourist rentals depleting the housing market is a very realistic one, often very high in the agenda of local administrations across the world.
To assess whether the provision of entire homes on Airbnb could be, at least partially, driven by the economic advantage over normal rent we estimated the revenue that each home listed on Airbnb would generate if offered on the regular longterm rental market. Such estimation was performed on the basis of rental market data described in Section 3. The ratio between Airbnb revenues (the estimated revenues of every entire home offered in a given area, pN ) and the estimated long term rental revenues ( RH -derived estimating the size of a property according to the mapping in Section 3) forms the basis of an "Airbnb index" that we produced. The index also incudes a value proxying for the saturation of the offer and one for that of the demand: we considered the number of listings not receiving any review in the year ( E ) as a good indicator of the lack of demand in a certain area, whereas the density ( 
THE INEQUALITY OF AIRBNB
Somewhat contrarily to the rhetoric generally attached to the notion of "sharing", we found the Airbnb ecosystem to be a profoundly unequal one. In terms of income generated on the platform, the inequalities are twofold: an "inequality
proper" between hosts, and a spatial inequality between centre and periphery of cities.
The airification of cities
INCOME INEQUALITY BETWEEN HOSTS
Since its inception Airbnb has seen a profound change in the nature and demographic of participants. The original intended audience of young people renting out a spare room in their flats is long gone as the main income generator for the platform. As we have shown, as of today, entire flats make up, by a good margin, the majority of listings in all the cities considered. At the same time, among those who list entire homes for STR, hosts listing multiple properties seem to have increased substantially. We looked at how incomes from Airbnb are spread across the thousands of hosts that list entire homes on the website, suspecting that revenues wouldn't be shared in a particularly inclusive way between participants. Table 6 shows the inequality of the distribution of Airbnb revenues for the 13 cities considered, in the form of the Gini index, a commonly used measure of inequality. Figure 7 plots the distribution of Airbnb revenues among hosts in four of the considered cities. Inequality is extremely high in all the cities, and has increased between 2015 and 2016 in ten of the thirteen cities examined. In most cities a handful of operators listing several properties are capable of amassing more than two thirds of the total revenues generated on the website. To what extent this phenomenon is due to businesses operating as agencies listing third-party properties for STR should probably be the subject of further investigation. However, for comparison, we note that the inequality (Gini) index of Airbnb revenues in all the cities considered -ranging from 51 in Genoa and Bari and 70 in Milan -substantially exceeds the nationwide Gini income inequality index (36). This suggests that the supposed benefits of the platforms are appropriated very disproportionately by a small number of users.
SPATIAL INCOME INEQUALITY
If revenues differ substantially among hosts, they also differ widely among different areas of the same city. Figure 8 below shows how the average earnings from a property listed on Airbnb decays as the distance from the centre of town increases.
This dynamic is consistent with that highlighted in other countries: Gibbs et al. (2017) note that each additional five kilometers away from City Hall were associated with price decreases ranging from 4.0% (Ottawa) to 20.7% (Montreal). Our analysis confirms the function of distance to centrality (we also measured distances from the City Hall) in the tree cities observed. This confirms that a disproportionally high share of Airbnb earnings flows towards the central areas of cities. The airification of cities 7 CONCLUSIONS: REGULATING SHORT TERM RENTALS As other "sharing economy" platforms such as Uber, Airbnb has spread unchecked and unregulated for almost ten years. Protests and criticism arose around the world, especially on the part of residents and businesses in the hospitality industry, the latter accusing Airbnb of unfair competition. The Italian Government has ignored the matter for most of the decade, deciding to intervene and "regulate" online accommodation platforms only in 2017, when Italy had already become the country with one of the highest numbers of Airbnb listings in the world. A flat rate tax of 21%, operational from 1 June 2017, was introduced on all rentals of less than 30 days. It is interesting that, in the view of Italian policymakers, the need to regulate a phenomenon often instinctively translates into the mere taxing of that phenomenon; more often than not, with a flat-rate tax. What outcomes is a 21% flat-rate tax going to have on a phenomenon that we have shown to be extremely complex and unequal? In our view, it is safe to assume that hosts in the long tail -the many collecting a very small share of Airbnb revenues -will be disproportionally affected. The same is true of hosts listing properties outside of the very profitable historic centres. The risk of such taxation, then, is, on the one hand, of favouring the growing hotelization of historic centres, where the profitability of staying on Airbnb would persist, even after the tax. On the other hand, it could further increase inequality, because many small hosts with only one listing could withdraw from the platform, not finding it advantageous enough to stay. The net result would be an even more unequal system, with an even higher concentration of the offer towards the delicate and already compromised environment of the historic centres. We believe that a less short sighted intervention could have exploited the opportunities offered by Airbnb to the benefit of local economies, instead of simply penalising those that participate. Quattrone et al. (2016) , for instance, suggest a dynamic, data-driven attribution of "sharing rights" to hosts, based on the saturation of different areas of a city. In section 5 we showed that the offer of Airbnb accommodation, to a certain extent, generates its own demand. A city administration, therefore, could decide to encourage the provision of Airbnb accommodation in areas less popular and saturated -with a different tax regime, or with variable restrictions in licensing -driving tourists to those areas, thus benefiting local neighbourhood economies, instead of overcrowding the "usual suspect" areas: historic centres.
